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ABSTRACT 



SPUNBONDED NONWOVEN FABRIC 



PURPOSE: To produce a fnonwoven fabricfe xcellent in strength /qwiirip p ropertvy and 
weave and suitable as a surface material of bulky and soft hygienic material. 



CONSTITUTION: This spunbonded nonwoven fabric composed of a three laye r structure 
is obtained by laminating a polyolef in-based continuou s filamentB_ having small heat; — 9 
shrinkage facto r to both faces of a web comprising a polyolefin-based or a 
polyester-based continuous filament having large heat shrinkage facto r and integrating the 
laminate through fusing area produced b y thermal pressin g, and has 10-50% difference of 
thermal shrinkage factor between the continuous filament A and the continuous filament B 
constituting the web and (35:65) to (65:35) absolute dry weight ratio of A:B, and in the 
nonwoven fabric, the web comprising the polyolefin-based continuous filament B having 
small heat shrinkage factor forms (cre^by heat treatment of the nonwoven fabric. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention carries out the laminating unification of the web which consists of 
two sorts of continuation continuou s glass fibers with which the rates of a thermal contractiond iffer, and 
relates to the span bond nonwoven labnc whic^has the heat-treated crepe . Furthermore- if it stnTeTin 
detail, this invention is a span bond nonwoven fabric which forms the crepe, is excellent in intensity, 
opening nature, and formation, and relates to the flexible nonwoven fabric which can be especially used 
suitably as facing of the hygienic goods of a disposa ble diaper or a sanita ry napkin with bulky. 

[0002] " ~ 

[Description of the Prior Art] Compared with the staple-fiber nonwoven fabric which makes a staple 
fiber composition fiber, with high intensity, since it is comparatively cheap, the span bond nonwoven 
fabric which makes a continuation continuous-glass-fiber filament composition fiber is used for various 
uses. However, the span bond nonwoven fabric which generally consists of a continuation continuous 
glass fiber is inferior by bulky pod flexibility compared with the staple-fiber nonwoven fabric which has 
a crimp. For this reason, it is at the span bond nonwoven fabric which consists of a continuation 
continuous glass fiber, a macromolecule polymer — variant spinning — in case melt spinning is carried 
out from a spinneret with a hole and extension solidification is subsequently carried out by the high- 
speed flow, after making a continuous-glass-fiber group discover a crimp by cooling only one side of 
this continuous-glass-fiber group, the manufacture method of a laminating and the span bond nonwoven 
fabric of making it unify is proposed in this continuous-glass-fiber group (JP, 1-148862, A) 
[0003] Although the span bond nonwoven fabric obtained by this method is flexible bulky, the crimp 
nature continuous glass fibers which adjoin at the time of opening become entangled, and there is a fault 
that formation becomes heterogeneous by poor opening, especially this inclination becomes remarkable 
by the small split of eyes, moreover, since it is not avoided, that a certain amount of crimp carries out 
actual [ of the latency crimp nature continuous glass fiber ] has the fault of poor opening which a crimp 
nature continuous glass fiber has In order to compensate this fault, the method of interweaving the non- 
compound-die continuous glass fiber which consists of a compound-die continuous glass fiber which is 
compounded with a parallel connected type or an eccentric sheath-core type, and has a crimp, and a 
single component is proposed (JP,5-195406,A). By this method, the opening nature of a compound-die 
continuous glass fiber which has a crimp becomes good, and a nonwoven fabric with homogeneous 
formation is obtained. However, if the ratio of the crimp nature continuous glass fiber actualized also in 
this method is enlarged, formation will get worse, and if it is made small, although formation becomes 
good, it has the fault that it is inferior in a loft. Such a fault becomes remarkable at the small split of 
especially eyes. Thus, both the properties of formation and a loft are antinomy-elements and it is very 
difficult to reconcile the both simultaneously. 
[0004] 

[Problem(s) to be Solved by the Invention] In order that this invention person etc. may aim at 
coexistence of the opening nature of a continuation continuous glass fiber, and a loft in view of this 
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.present condition, Opening nature is good at the time of opening, and research is wholeheartedly 
repeated about moreover making a loft discover after web formation. Two sorts of continuation 
continuous glass fibers with which the rates of a thermal contraction differ are opened by the usual 
method, respectively. The method of making the same loft as a crimp nature continuous glass fiber 
discovering was proposed by preparing the weld zone which interwove and set the interval after forming 
a web, heat-treating this, shrinking a continuous glass fiber with the large rate of a thermal contraction, 
and making a crepe form in a continuous glass fiber with the small rate of a thermal contraction 
(Japanese Patent Application No. 6-88433). 

[0005] According to this method, opening nature is good, and although the nonwoven fabric which was 
moreover excellent in the loft is obtained, in order to make two sorts of resins with which properties 
differed, respectively breathe out from the same mouthpiece, the configuration of a mouthpiece becomes 
complicated and it has the fault that an installation cost increases. Furthermore, since two sorts of 
continuation continuous glass fibers are made to extend by the same cooling and the hitch, it also has the 
fault that the configuration of a continuous glass fiber is limited. Moreover, although two kinds of 
different fiber will exist in one nonwoven cloth layer by interweaving of a continuous glass fiber with 
the small rate of a thermal contraction, and a continuous glass fiber with the large rate of a thermal 
contraction, since only the crepe formed with a continuous glass fiber with the small rate of a thermal 
contraction which exists near the front face of a nonwoven fabric contributes to a loft, from a viewpoint 
of giving a loft to a nonwoven fabric, it also has the fault that efficiency falls. 

[0006] In order that this invention person etc. may cancel these faults and may aim at coexistence of the 
opening nature of a continuation continuous glass fiber, and a loft, Opening nature tends to be good at 
the time of opening, and, moreover, you are going to make it discover a loft after web formation. Open 
two sorts of continuation continuous glass fibers with which the rates of a thermal contraction differ by 
the respectively well-known method, and the web which consists of a large continuation continuous 
glass fiber of the rate of a thermal contraction is made into a middle lamella. By carrying out the 
laminating of the web which becomes both sides of the web from the small continuation continuous 
glass fiber of the rate of a thermal contraction, and letting this web of three layers that carried out the 
laminating pass to a heat embossing roll If an interval is prepared and unified and a melting zone is heat- 
treated further after that, the web which consists of a large continuation continuous glass fiber of the 
medium-rise rate of a thermal contraction When it perceives contracting more greatly than an outside 
layer and the web which consists of a small continuation continuous glass fiber of the rate of a thermal 
contraction of an outside layer forms a crepe between a weld zone and a weld zone, it finds out that a 
loft is discovered and came to complete this invention. The purpose of this invention is the span bond 
nonwoven fabric of the three-tiered structure which comes to form a crepe, is excellent in intensity, 
opening nature, and formation, and aims at offering with bulky the flexible nonwoven fabric which can 
be especially used suitably as facing of the hygienic goods of a disposable diaper or a sanitary napkin. 
[0007] 

[Means for Solving the Problem] this invention to both sides of the web which consists of a polyolefine 
system with the large rate of a thermal contraction, or a polyester system continuation continuous glass 
fiber A The web which consists of a polyolefine system continuation continuous glass fiber B with the 
small rate of a thermal contraction After a laminating, The difference of the rate of a thermal contraction 
of fop, mntiTiiifltiftn co ntinuous glass fiber A andJhe continuationcontinuous glass fiber B w hich are the 
span bond nonwoven fabric which was unified by the weld zone by thermocompression bonding, and 
which consists of a three-tiered structure, and constitute this web at 10 - 50% And A:B is 35:65-65:35 in 
an oven-dry-weight ratio, and it is the span bond nonwoven fabric characterized by heat-treating the 
aforementioned nonwoven fabric and the web which consists of a polyolefine system continuation 
continuous glass fiber B with the small rate of a thermal contraction forming the crepe . 
[0008] The nonwoven fabric concerning this invention carries out the laminating of tHe web which 
becomes both sides of the web which consists of a large continuation continuous glass fiber of the rate 
of a thermal contraction from the small continuation continuous glass fiber of the rate of a thermal 
contraction, and after forming the web of the three-tiered structure unified by thermocompression 
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.bon ding, it is obtained by heat-treating. The well-known method used in manufacture of the nonwoven 
fabric by the span bona metnoa can apply formation of a web, and the practice of thermocompression 
bonding as it is. Since the continuation continuous glass fiber used by this invention is non-crimp nature 
fiber which consists of a single component resin of a polyolefine system or a polyester system, opening 
nature is good and a web with homogeneous formation is obtained. Moreover, the nonwoven fabric by 
which thermocompression bonding was carried out as mentioned above has the weld zone which was 
formed by introducing the layered product of the aforementioned web between th e embossing rolls of 
the heated couple with much heights, therefore set the interval in the nonwoven face side and was 
established in it while the embossing roll and smooth roll which have much heights, and which were 
heated. 

[0009] Thus, the weld zone prepared on the surface of a nonwoven fabric is combined by heat weld, 
continuation continuous glass fibers are formed, and the area of a weld zone is 4 - 10% of range of this 
span bond nonwoven surface-of-cloth product. If the intensity of a nonwoven fabric runs short of the 
area of a weld zone at less than 4% and it increases exceeding 10%, the nonwoven fabric obtained 
becomes a thing lacking in a loft and flexibility and is unsuitable. Heat-treatment according [ the 
nonwoven fabric in which it carried out, and it was unified and the weld zone was established ] to hot 
blast in the temperature of further 1 10-140 degrees C and the combination of the time for 1 - 5 minutes 
is given like the above. As a result of contracting more webs which consist of a large continuation 
continuous glass fiber of the medium-rise rate of a thermal contraction by this heat-treatment than the 
web which consists of a small continuation continuous glass fiber of the rate of a thermal contraction of 
an outside layer, it is connected by the shortest between a weld zone and a weld zone by the web which 
consists of a continuous glass fiber with the medium-rise large rate of a thermal contraction, and the web 
which consists of a continuous glass fiber with the small rate of a thermal contraction of an outside layer 
on the other hand forms a crepe between this weld zone 

[0010] The fineness of the continuation continuous glass fiber used in order to give the aforementioned 
loft by this invention is 1-5 deniers. The flexibility of a nonwoven fabric falls and it is hard coming to 
use that to which fineness exceeds 5 deniers for uses, such as facing of hygienic goods, and manufacture 
conditions become severe and a less than 1 -denier thing has [ both ] unsuitable fineness. Moreover, 
although various change of the rate of a thermal contraction of the aforementioned continuation 
continuous glass fiber is carried out with the kind of resin, polymerization degree, spinning speed (grade 
of extension), etc. As a resin which forms the polyolefine system continuation continuous glass fiber B 
with the small rate of a thermal contraction used for this invention The polypropylene and the ethylene 
propylene random copolymer whose rate of a thermal contraction is 5 - 10%, What made polypropylene 
the subject and made the rate of a thermal contraction somewhat high like the blend structure of 
polyethylene and polypropylene etc. can be mentioned. As a resin which, on the other hand, forms a 
polyolefine system with the large rate of a thermal contraction, or the polyester system continuation 
continuous glass fiber A For example, the polyethylene whose rate of a thermal contraction is 20 - 40%, 
the polyethylene terephthalate which is 40 - 60%, The blend structure of polyethylene and 
polypropylene etc. can be mentioned and 15 - 40% of thing is preferably used for the difference of the 
rate of a thermal contraction of a continuous glass fiber 10 to 50% in this invention from two sorts of 
resins which chose suitably and were chosen from these. 

[001 1] Since formation of the crepe by the web to which the difference of the aforementioned rate of a 
thermal contraction becomes being less than 10% from a continuous glass fiber with the small rate of a 
thermal contraction is small, the bulky effect becomes weak. On the other hand, when the difference of 
the rate of a thermal contraction enlarges exceeding 50% and a feeling of a feel is [ formation of the 
aforementioned crepe becomes large and ] inferior, since the versatility of the resin used for the 
combination of such a resin is inferior, it is not suitable. A:B of a polyolefine system with the large rate 
of a thermal contraction or the oven-dry- weight ratio of the polyester system continuation continuous 
glass fiber A and the polyolefine system continuation continuous glass fiber B with the small rate of a 
thermal contraction is 35:65-65:35. Since intensity falls [ this rate ] at less than 35% by the ability not 
giving a loft to a nonwoven fabric although intensity is excellent when a polyolefine system with the 
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.large rate of a thermal contraction or the polyester system continuous glass fiber A exceeds 65%, it is 
not suitable. The laminating of the web w hich consists of a continuation continuous glass fiber B of a 
polyolefine system with the small rate of a thermal contraction on the other hand is carried out to both 
sides of the web which consists of the large polyolefine system or the polyester system continuous glass 
fiber Aj of the rate of a thermal contraction at about 50:50 rate, respectively. If the ratio of a web which 
consists of the aforementioned continuation continuous glass fiber B i s not equal, since curl will occur in 
the laminating nonwoven fabric of a three-tiered structure, it is not desirable. 
[0012] As explained above, after carrying out the laminating of the web which consists of a small 
continuation continuous glass fiber of the rate of a thermal contraction, unifying by thermocompression 
bonding, and the nonwoven fabric concerning this invention establishing a weld zone in both sides of 
the web which consists of a large continuation continuous glass fiber of the rate of a thermal contraction 
and forming a nonwoven fabric in them, it is obtained by heat-treating further. Furthermore, since each 
continuation continuous glass fiber is non-crimp nature fiber which consists of a single component resin 
of a polyolefine system or a polyester system, opening nature is good and formation is homogeneous. 
The weld zone which thermocompression bonding is carried out and is formed after web formation of 
three layers sets an interval, and is arranged, moreover, by subsequent heat-treatment It is connected by 
the shortest between a weld zone and a weld zone by the web which consists of a large continuation 
continuous glass fiber of the medium-rise rate of a thermal contraction. The web which consists of a 
small continuation continuous glass fiber of the rate of a thermal contraction by which the laminating is 
carried out to both sides of this web on the other hand forms a crepe between this weld zone, and, 
thereby, a loft is given to a nonwoven fabric. Therefore, the nonwoven fabric by this invention can be 
especially used for the skin of the body suitably as facing of hygienic goods which contacts directly. 
[0013] "~ 

[Example] Although an example is given to below and this invention is more concretely explained to it, 
of course, this invention is not limited to these. 

[0014] Immediately after heating and fusing the polypropylene resin of example 1 melt flow rate 40 in 
temperature of 230 degrees C and obtaining the continuation continuous-glass-fiber filament by the 
well-known melt spinning method T the web which extends this continuous-glass-fiber filament, makes it 
a continuous glass fiber with a fineness of 2 deniers, is accumulated on a uptake conveyer, and consists 
of a continuous glass fiber with the small rate of a thermal contraction was obtained. Subsequently, the 
polyethylene resin of a melt flow rate 20 was used on this web, and the web which accumulates a 
continuous glass fiber with a fineness of 2 deniers by the same method as the aforementioned web, and 
consists of a large continuation continuous glass fiber of the rate of a thermal contraction was obtained. 
Furthermore, the polypropylene resin of a melt flow rate 40 was used on this web, the web which 
accumulates a continuous glass fiber with a fineness of 2 deniers by the same method as the above, and 
consists of a continuous glass fiber with the small rate of a thermal contraction was obtained, the 
laminating of the web of three layers w as carried out, and eyes obtained the laminating web of 23 g/m2. 
The oven-dry-weight ratio of a polypropylene continuous glass fiber and a polyethylene continuous 
glass fiber was 63:37. The laminating of the polypropylene web was carried out to both sides o f a 
polyethylene web bv the oven-drv- wei g ht ratio of 50:50. 

[0015] This laminating web was introduced between heating embossing rolls and smooth rolls with 
much punctiform heights, and the nonwoven fabric which prepares the weld zone of the letter of 
dispersion and consists of an unified three-tiered structure was obtained . Next, this nonwoven fabric w as 
introduced into the hot blast circulation type heat setting machine, a nd i t heat-treated b y the relaxed state 
for hot-blast-temperature 120-degree-C 1 minute, the conditions at the time of manufacturing the 
aforementioned nonwoven fabric — the same ~ carrying out — the regurgitation of a mouthpiece ~ when 
it was breathed out from the hole, each continuous glass fiber of the extended same denier was extracted 
and the rate of a thermal contraction was measured, the polypropylene continuous glass fiber was [ the 
polyethylene continuous glass fiber of the difference of the rate of a thermal contraction ] 15% 22% 7% 
The area of a weld zone was 6% to the nonwoven surface-of-cloth product. The density and tensile 
strength of a nonwoven fabric which were obtained were measured. The test method used in this 
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. invention is as follows. 

[0016] A sample with a rate length [ of test-method (1) thermal contraction ] of 50cm is extracted, the 
sample length L0 when applying a lOOmg [ per denier ] load is found, next a load is removed, the 
sample length LI when applying a lOOmg [ per denier ] load to a sample again, after paying the sample 
into the boiling water and processing it for 3 minutes is found, and it is a formula about the rate of a 
thermal contraction (priming contraction) (1). It computed. 
Rate (%) of thermal contraction ={(L0-L1 )/L0} xlOO ... (1) 

(2) Using the compression tester (form : KES-FB3) by thickness KATO tech incorporated company, the 
load of 0.5 g/cm2 was given to 2 2cm of measuring-plane products of a nonwoven fabric, and thickness 
[ at that time ] D (mm) was measured. 

[0017] (3) It asked for the thickness Dmm of the apparent-density-gravity above, and when the eyes of a 
nonwoven fabric which have this thickness were made into Mg/m2, apparent density gravity was 
computed by the formula (2). 

Apparent-density-gravity (g/cm3) =M/(Dxl000) ... (2) 

(4) Using the tensilon [ by tensile strength **** precision industrial incorporated company ] omnipotent 
tension tester (form-TM-100), the tensile test was performed by 300mm a part for /and 80mm of sample 
length of speeds of testing, and sample width of face of 100mm, the measured fracture point intensity 
was doubled three and the tensile strength per 300mm width of face showed it. 
[0018] Using the ethylene propylene random copolymer (18% of rates of a thermal contraction) of 
example 2 melt flow rate 30, and the polyethylene resin (30% of rates of a thermal contraction) of a melt 
flow rate 20, except having made area of the weld zone of a nonwoven fabric into 8%, the nonwoven 
fabric which consists of a three-tiered structure of a loft like an example 1 was manufactured, and the 
density and tensile strength were measured. The difference of the rate of a thermal contraction of two 
sorts of continuation continuous glass fibers was 12%. 

[0019] Except having considered as the polyethylene-terephthalate resin (47% of rates of a thermal 
contraction) of example 3 intrinsic viscosity eta= 0.65, and the polypropylene resin (7% of rates of a 
thermal contraction) of a melt flow rate 40, the nonwoven fabric which consists of a three-tiered 
structure of a loft like an example 1 was manufactured, and the density and tensile strength were 
measured. The difference of the rate of a thermal contraction of two sorts of continuation continuous 
glass fibers was 40%. 

[0020] Except having set the oven-dry-weight ratio of an example 4 polypropylene continuation 
continuous glass fiber and a polyethylene continuation continuous glass fiber to 40:60, the laminating of 
the two-layer web which consists of a polypropylene continuation continuous glass fiber like an example 
example 1 was carried out to both sides of the web which consists of a polyethylene continuation 
continuous glass fiber, the nonwoven fabric which consists of a three-tiered structure of a loft was 
manufactured, and the density and tensile strength were measured, 

[0021] Except having used the ethylene propylene random copolymer (22% of rates of a thermal 
contraction) of example of comparison 1 melt flow rate 25, and the polyethylene resin (30% of rates of a 
thermal contraction) of a melt flow rate 18, the laminating of the two-layer web which consists of an 
ethylene propylene random-copolymer continuation continuous glass fiber like an example 1 was carried 
out to both sides of the web which consists of a polyethylene continuation continuous glass fiber, the 
nonwoven fabric which consists of a three-tiered structure of a loft was manufactured, and the density 
and tensile strength were measured. The difference of the rate of a thermal contraction of two sorts of 
continuation continuous glass fibers was 8%. 

[0022] Except having set the oven-dry-weight ratio of an example of comparison 2 polypropylene 
continuation continuous glass fiber, and a polyethylene continuation continuous glass fiber to 30:70, the 
laminating of the two-layer web which consists of a polypropylene continuation continuous glass fiber 
like an example 1 was carried out to both sides of the web which consists of a polyethylene continuation 
continuous glass fiber, the nonwoven fabric which consists of a three-tiered structure of a loft was 
manufactured, and the density and tensile strength were measured. 

[0023] Except having set the weight ratio of an example of comparison 3 polypropylene continuation 
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.continuous glass fiber, and a polyethylene continuation continuous glass fiber to 70:30, the laminating 
of the two-layer web which consists of a polypropylene continuation continuous glass fiber like an 
example 1 was carried out to both sides of the web which consists of a polyethylene continuation 
continuous glass fiber, the nonwoven fabric which consists of a three-tiered structure of a loft was 
manufactured, and the density and tensile strength were measured. 

[0024] The measurement result obtained in the example and the example of comparison was shown in 
Table 1. 



[0025] 
Table 11 




ram 




kg/30cn 




0.45 


0.05 


26.5 




0.43 


0.05 


24.6 


sUSSIS 3 


0.47 


0.05 


31,8 




0.39 


0.06 


26.0 


mm i 


0.29 


0.08 


24.7 




0.25 


0.09 


30.6 




0.61 


0.04 


18-6 



[0026] If the nonwoven fabric which starts this invention a passage clear from Table 1 has strong 
intensity, and it excels in opening nature since a continuous-glass-fiber filament does not have crimp 
nature, and formation is good and compares for the same eyes, thickness is very large, apparent density 
gravity is small, and it excels in the loft (examples 1-4). On the other hand, since formation of a crepe is 
small at less than 10%, apparent density gravity becomes [ the difference of the rate of a thermal 
contraction of two sorts of continuation continuous glass fibers ] large, and a loft is inferior (example 1 
of comparison), although a loft is excellent when apparent density becomes large, therefore it is inferior 
in a loft (example 2 of comparison) and the ratio of the continuous glass fiber from a resin with the 
conversely large rate of a thermal contraction becomes small, although intensity is excellent when the 
ratio of the continuous glass fiber from a resin with the large rate of a thermal contraction becomes large 
- intensity — being inferior (example 3 of comparison) - it is not suitable 
[0027] 

[Effect of the Invention] Since the continuous glass fiber does not have crimp nature, opening nature of 
this invention is good, it excels in intensity writing as composition called the nonwoven fabric which 
consists of a three-tiered structure using the nonwoven fabric which was excellent in formation, 
formation also with the small homogeneous split of eyes is obtained, and it does so the effect of 
moreover offering a span bond nonwoven fabric suitable as facing of flexible hygienic goods with 
bulky. 
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(3) 

3 

€T U -tU 14 >&Xli# U XXf Jl^ig^JiiMlil&A 
7"©ffiffit:: . ^iiSiS^©^ 

«AfcSttfi**B£©&JK«*©3B*tl 0-5 0% 

T, S.t3jffift;fiSJt1?A : Brt*3 5:65-65:35 
HliiiB^»#^tU«i«iJ9!*nT. »■««!*©* 3 
# U :* l" 7 >5^a!Bii^aMft B 1P 6 & 5. >7X 

[0 0 0 8] *58WC^£*li3c*'«. S^Mt^©*^ 
SiiaJSiffi*S^&^*^x^OTMMC^iRIS!^K>'h$tia 
J8fi»ISji»Sft.&"7X:7£atJBU JRESICJ: 0— tMfc 

lc«tD#sn*. £x:/©JBi££J!&BE:ff©S£8foMfctt, 

ISttteJK. tt^tti^H&fX^aTOSn*. Xlft62© 
Stlfcx^/tfxu — ^t^FSn— ;Ut<75|i8lc, s£VM3^ 

se^x^wsnH^SriSA-rs^iT^sn. -?-©7i«> 

[0 0 0 9] £©«fc5CbTTi(affi©:SfciffilCtStt£>*l£ 

«©M«ia«4x*« , rttT«fli©3Sj2ja«^EL, 10% 

n. R»K«#l!Wenfc^»*tt. WC1 1 0-14 

0 t:cDi&s;&.tf 1 — 5 ft<DV$ffl<DigL&it-umm\z .fcsju 
*©X- £ t>aH3cfitR*6 ^ e & -5 -7 x y *HM)B ©$MX 

iWEifciiKtfKtfroiintt^JiwiMJHG*©:* 40 

*Hlll)B©Jlft«RIM5©'M5t»*«»^6ft* , >x^HC© 

[0 0 10] *5E93-Cf»l3»J5tt*##T*fc«6lCffl«r» 
K^5 7 : x-;u^iffiA.^t>©li^^ii©*^:14^{aT 
AM f ~-Jl,*^©fc©t;mjffi£#A«L<:&D. tt> 



!RF^^8 - 1 7 6 9 4 7 

</ 

©MS. i?A*aiJ£ (ffi#©eiE) m:J:0«* 

£1 t-r -s * ^ <d tz *> \z m ^ n * **ik^*© ^ £ 

H. I&IK*IB^A< 5 - 1 0 %©#'J:/DtfU">RtfX^l' 
:/n£U>©:7U>Ftt£fc5&©»I<. #'J ?*o fcfl^ 

# u x x t- )v & mmtkmw a t mm-r z> mm t l t h. 

fiSJAtf. 2 0 - 4 0 U If 1/ > , 4 0 

t#u^ptfL-->©^i^> K*asfls«p**frf * c: i^-e 

^aflTlicnf>©^^6jSfiSWUTS«*lfc 
'2«©tt|g?5»S. £aHtt©^J)Xtfi^©^AU 0-5 0 
%. $fi;L<{il 5-4 0%©t>©A*{£ffl£n£. 

[0 0 1 1] (W8tlJ»JR»*©ajJt i 0 
iRfiS^©/Js3 ng8S6*ftA>e>&£ ^x^J; V— "7°© 

1R«^©^5 0%5:iia^TA#<-r^i:ntjtLl^ U— 7" 
©ffi*fiJtA5A£<£cD, ¥-«D ±» -^©«fc^7i« 

S3 ©*r s-a- \z m t » a msR©*Hffl s © t- si * v ». 

^aStSiSESa A t^iK«Ms©/h$ UtW7-f 
^figS«Bt©ijse^;mSittt. A : B#3 5 : 6 5-6 
5 : 3 5TT*^. ^iiKte*©A€rU^U ^ V~? << >&X 

3 5X*»Ttt3fiffl#fiT-r*©Tr*3&V». ~ 7j, ^ 
lRtg*©/h $ U * 1^ 7 4 >%<T>mw3tW& B A» 12. 
-5'7X7 , I4, St^5 0 : 5 0 ©fiJ£T*MK|gs£©X-£V> 

# 'J ^ V V J >*X«# U IXf;HfiiiA)l> & 

>7X7'©MB5tc-?-n^ : ntftg$n^). iKSBttMfitftNiB 

Sfc£$x:/©i±^at^-e&^i. 3/i#iifi©ffl)i 
^^jii*-;i/*^*-rs©T«F*L-< fiV^o 
[0 0 1 2] Sk±.mW\>Tz£.o\Z. *»W«=«*^l8t* 
tt, ^!KiBg^©AS^iiiS£*iKifSA i B7i-5'7X^ , ©Mffi 
IC. ^Hxa3*©/>$V^i^SiBEilft*^^^ , 7X7'<&^B 

«c, M8fi«»tt#U*U7-{ >^Xti#UxX'7 L JU 
*©*ja»*ffi*»6?a**J8l6tt«MltT*SCt*»6, 

eesnTViT, -^©^©in^aKcfcoT. Bt^fK^c 

iH5&K«© Wlif «©»««*©** V»»ttfi«»36> 

e > ft:S'7X7*lc:J:D«MTBiKSn. -*:©'>l7(?) 

ft2>'7X7*IJ=.©Bfi3fK«[SjT27U-7*2:«fiEb, 

«fc*^i»*tt, #*©«ic8K«5»*-r*«ai«»©*ffi 
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[0 0 13] 
[0 0 14] 

3 O'CCMLTimiU 4tfnro*tttt*ffiTMttfi« 

1- 2 0©#'jX^U>®flg£fflV:>, Mffl^x^tl^aKT) 

#ft-c*flE 2 ^-;Kofiil»6e*«[ bTKMJHft*©* 

rolt:^;i'h7P-i/-h4 0©# , J:7 r nfcfl'>8MB£ 

Bco-i/X^^^gL, l^2 3g/m ! roil^l^ 

«fi$£«fiittt6 3 : 3 7 T t$V?u¥\s>Ox 
y\t, #UX^U>^X^CDj^ffltC 5 0 : 5 0WM1* 

&4XS&J£(*) = { (L 0 — L 1) /LO) X 1 0 0 • 
(2) J!?*. * [0 0 17] 

* h— r v ?4*£&tt3SEttiaMI (Sat : K E S - F 
B3) fcffl^T. ^8M|j©Sl5£ffi«i2 cm 2 (10. 5g 
/cm- ©fir ££-5- A. -?-©<>: £©l§i#-D (mm) 

^£t^tf (g/cm s ) = M/ (DX 1 0 0 0) 
(4) ^ 

j£ : PTM- 1 0 0) Sffl^t, 5l5giiffi3 0 Omm/ 
aM8 0mm, H^ipgl 0 0 mmT-3131 9tSgi£ 
fft», *«4nfc*WriS«ffl*3«L., 3 0 0mmitsa 

[0 0 18] *SSM2 

;*A 3 0©X-^U>— 7'Dei'>7>y 

(3ftiRttSJ*sl 8%) t^)l-h7P-U-h2 
OOtfUx^l^HHB (#ftiR^3 0%) ftffiVi, 
:ffi©at;SK*£©BHS£ 8 % £ bfcEWajiSSfliJ 1 £1^8 40 

®«t§l3S^S^fflS«Lfc 0 2fI©»K:g«i*i©?ffciKffi 
^OMlil 2%T<fcofc. 
[0 0 19] 3SSS0U3 

HW!te«7j = o. 6 5(D^')x^^y^uy^u-\-m 

m (f?MXSg^4 7%) i^)^7D- 1/-H4 0©#'J 

7n¥\/>®m «««*7X) t Lfcei*ni^ifi«ii 

©&iK«&5£©£li 4 0 fc. 50 



[0 0 1 5] ClODlSB^x^*, #»©Att»i2i«*"b 

it, 1 2 o *c i 'jmmmm-zm&Mw 

Wfi2 2%. &iK*gsp©3*tt 1 5XTfc-a£. MSflStt 
[0016] BCK7jS 

(i) ^itxaB^ 

g2 5 0 cm©i*f6|.£$BElU 1t--M0 1 0 0m 

tfiawtc i f--;no i o omgfflfis^ttfcun 

HHfiSL 1 JjMtM^toMHMOejt (1) 

• (1) 

(3) JfcfcttUME 

fflSa©J9«&.D mm £©JP^£:*rf 5T$Wf©S 



ftSMg/m2tLft 



J3>lt«flSfc5£ (2) iCiO 



■ ■ (2) 

[0020] m&m* 

#U/otfl/ >Wtt&OMt t#'Jifl' >*ttfi«lft© 

as^fiatt<£4 o : 6 o tufc£wna*«i«ii tra«tc 

LT# 'J ^n.lf U>aBttfi««*»6a:S 2 Ji©OX^£ 

* >j if u >iiMifiisft^ e. a * 9 x 7(DffiM\-mm 

[0 0 2 1] Jtttffl 1 

^;Ph7D-l/-b2 5©X^l^>— ^'□fcfb>7>5 r 
A*ffi&#: (^IK«|^2 2%) t^J^7D-l/-M 
8©#'jX^U->1S?jii (8*JK*B^3 0%) fcfflWtEW 
teSgS£fl|] £H*fc:bTX^U>-:/nhrU>9>$'A 
#fi£*8ttSIWSfrSfe*2JB©tfx:/«#ijX^V 

>»«fi«ut«»&a«^x^onffiK:s[jBL, spstt© 

[0 0 2 2] lt$S:0l|2 
jJ?'J ^nKW>a«««l6tJl«'jx?W>jg«!««MttO 
*fiiKaSlt$: 3 0:7 0 tbfcanHUJSfil 1 tingle 
bT#'J7 r otrt'>attfi«lft*»6«:5 2JH©'>x^* 
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[0 0 2 3] Jtttftl 3 
#'J-/otV> ^iSESfgilt t^'Jlfl/ <7> 
*SJt£7 0 : 3 OtLfcEWrMiSISfiWl tH^ICLT 
# g :/ d tf u- >m&&W.mfr & <c * 2 Bo x ^"Ssp u 
X5=-W>*iafi«6»A>6«:*^xyoWffilCttHL. It 
fttt«3f|iPffi/j^&5T88ffi£SO!sL, t<D&mti}\ 

[0024] *tt«Rtxtt««-?i*&n}tj!Bfeie*saj 

1 

[0 0 2 5] 

mil 



JO 







nan 


kg/30cci 


&mm i 


0.45 


0.05 


26.5 




0.43 


0.05 


24.6 




0.47 


0.05 


31.8 




0.3S 


0.06 


26.0 


0.29 


0.U8 


24.7 




0.25 


0.09 


30.6 


JtKM3 


0.61 


0.04 


18-6 



20 



30 



[0 0 2 6] frZW'lfrUiz&D. *%93IC«-6^F 

t 2 a®att£MW<z>*M)(ire<7>%#< i o Kum-c&i? 

3) ©-piffiSftH. 
[0 0 2 7] 
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